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Abstract. The biological control of the pathogen agents for plants is one of the research directions of the 
modern biotechnologies [7]. 
Among the pathogen agents of the plants of Lycopersicon esculentum L. and of Solanum melongena L. 
the pathogen bacteria represent a permanent danger both for the cultures performed in protected areas and for 
those performed in the field [4, 9]. 
This study presents preliminary investigations regarding the in vitro testing of the BSP+BSV and the B4 
biopreparations performed for the biological control of the phytopathogen bacteria (Xanthomonas campestris pv. 
vesicatoria, Pseudomonas syringae pv. tomato and Erwinia carotovora) in the first vegetation stages at 
Lycopersicon esculentum L. and Solanum melongena L. 
 
INTRODUCTION 
 
The quantitative and qualitative increase of the vegetables production is conditioned by 
the phytosanitary protection. Thus, the chemical protection method for the vegetables cultures 
was imposed as a fundamental method, but which lead in time to the production and 
materialization of a series of inconvenients, such as: lack of bioecological balance; the 
appearance of a pathogen agents stem resistant to chemicals; toxic wastes in the soil, on the 
plants, in vegetal products and even in animal products; diseases of the human body [6, 9]. 
All the above mentioned inconvenients plead for an integrated control concept, in which 
the biological control of the phytopathogen agents must have an important place.  
Consequently, the purpose of our researches was to test the efficiency of the 
biopreparations with antibacterial action (BSP+BSV and B4), for the control of the pathogen 
bacteria for tomatoes (Lycopersicon esculentum L.) and eggplants (Solanum melongena L.). 
 
MATERIAL AND METHODS 
 
The inoculum source for the preliminary in vitro testing of some biopreparations 
intended to control the pathogen bacteria (Xanthomonas campestris pv. vesicatoria, 
Pseudomonas syringae pv. tomato and Erwinia carotovora) in the vegetation stages for 
Lycopersicon esculentum L. and Solanum melongena L.  
The experiments that had as a purpose the in vitro regeneration of the plants of 
Lycopersicon esculentum L. and Solanum melongena L. ahad as a primary inoculum source 
seeds purchased, found in the vegetative repose stage and obtained ex vitro by means of 
conventional horticulutal methods [6, 9]. 
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The Lycopersicon esculentum L. and the Solanum melongena L. plants obtained by in 
vitro germination and found in the stage with 2-3 real leaves were used as vegetal starting 
structures for the stage of inducing the contamination with pathogen microorganisms for 
testing the efficiency of the biopreparations produced by INCDCF - ICCF. 
The pathogen microorganisms studied were isolated from plants of the Solanaceae 
family. Thus, there were studied the following types of microorganisms: Xanthomonas 
campestris pv. vesicatoria, which produces the leaves’ maculation and blistering; 
Pseudomonas syringae pv. tomato which produces the fruits’ pustular maculation and 
Erwinia carotovora.  
The biopreparations selected in the laboratory, within a previous experiment, for the 
action of inhibition of the development of bacteria, found the following work variants: BSP+ 
BSV – isolated from couch grass and medicinal plants; B4 – isolated from leaves of leaf-
bearing trees in the woods. 
The working materials and methods applied, for the isolation, inoculation, cultivation, 
identification, testing of the virulence and the processing of the microorganisms used in this 
study of preliminary in vitro testing of some biopreparations intended for the control of the 
phytopathogen bacteria, complied with the specific working conditions for the 
microbiological field [1, 5]. 
The method chosen for the surface aseptisation of the vegetal biological material 
consisted of the preaseptisation and the actual aseptisation of seeds. The preaseptisation was 
first made by a continuous water jet washing for 24 hours and then by their immersion in 
alcohol 70% for 15 seconds. The surface aseptisation of seeds was made, either by their 
immersion in a calcium hypochlorite solution - Ca(ClO)2 - with a concentration of 10% for 
25’, or by the immersion of the explants in a sodium hypochlorite solution (NaClO) with a 
concentration of 2% for 10’. After the removal of the aseptisation solutions, there were 
performed 3 successive washings (about 10’), in aseptised distilled water [2]. 
The artificial nutritive medium used for the germination of seeds and for obtaining 
the plants of Lycopersicon esculentum L. and Solanum melongena L., was based on the 
nutritive formula of the Murashige and Skoog medium (1962) – [8], supplemented with agar 
8 g/l [3] and sucrose 30 g/l. The nutritive medium had the pH rectified to the value of 5.7 
before the autoclaving and its aseptisation was made by autoclaving at the tº=1210C, for 15’. 
The culture conditions used for the germination of seeds and for obtaining the plants 
of Lycopersicon esculentum L. and Solanum melongena L. The seeds were incubated at the 
temperature of 23oC ± 2oC during the lighting period and 21oC ± 2oC during the darkness 
period, with a photoperiod of 16 h light and a luminous intensity of 2500 luxes [3]. The 
subcultivations were made periodically at 7 days intervals. 
The preparation of plants for inoculation was made by washing the roots with 
aseptised distilled water for removing the signs of the artificial nutritive medium. Then, each 
2-3 plants were transferred in culture vessels provided with a nutritive solution consisting of 
the basic liquid Murashige si Skoog medium (1962). In order to create the conditions 
necessary for the contamination (high humidity) and to keep the in vitro culture conditions, 
each culture vessel with plants and nutritive solution was included in a plastic container 
provided with aseptisez distilled water and isolated with plastic foil.           
The inoculation of the plants obtained in vitro was made inside the hood with laminar 
flux of sterilized air by applying a cotton-wool wad impregnated with bacterial cells 
suspension (titre 107ufc/ml). The bacterial cells suspension was administrated before the 
appliance of a biopreparation solution (BSP+ BSV or B4) with a concentration of 4%, of 
antibiotic or copper sulphate (Cu SO4x5H2O) 1%. For the control there were performed two 
 308 
variants, one with plants not treated and infected and one with plants not treated and not 
infected. Practically, the experimental scheme used for performing the preliminary 
investigations, regarding the in vitro testing of the BSP+BSV and B4 preparations made for 
the biological control of the phytopathogen bacteria (Xanthomonas campestris pv. 
vesicatoria, Pseudomonas syringae pv. tomato and Erwinia carotovora) in the first vegetation 
stages for Lycopersicon esculentum L. and Solanum melongena L., was the following:  
                         V1 – infected plants + B4 (4%) 
V2 – infected plants + BSP+ BSV 4% 
V3 – infected plants + antibiotic  
V4 – infected plants + copper sulphate 1%  
V5 – infected and not treated plants  
V6 – not infected and not treated plants   
For each experimental variant there were made 3 repetitions that consisted of 10 
plants. The above mentioned experimental scheme was performed for each vegetal 
species and bacterial stem (2x3). 
The experimental observations were made at 10 and 16 days intervals as from the 
plants’ inoculation with bacterial cells suspensions. There was calculated the attack degree, by 
reporting the telltale not treated and infected, according to the formula GA% = (F x I):100. 
There was also calculated the treatment’s efficiency, express in percentages. 
 
RESULTS AND DISCUSSIONS 
 
The experimental researches performed for the preliminary investigation regarding the 
in vitro testing of the BSP+BSV and B4 biopreparations used in the biological control of the 
phytopathogen bacteria (Xanthomonas campestris pv. vesicatoria, Pseudomonas syringae pv. 
tomato and Erwinia carotovora) in the first vegetation stages for Lycopersicon esculentum L. 
and Solanum melongena L., needed the performance of an experimental scheme that provides 
the achievement of in vitro plants. Consequently, there were chosen tomato seeds 
(Lycopersicon esculentum L.) and eggplant seeds (Solanum melongena L.) that were aseptised 
by means of two methods specific to the field for in vitro cultures performed for plants.  
Based on the experimental results registered we can say that the vegetal biological 
material obtained from Lycopersicon esculentum L. or Solanum melongena L. and aseptised 
by using the sodium hypochlorite solution with a concentration of 2% for 10’ proved to be 
more adequate for the performance of inoculations, as compared to the biological material 
aseptised by using a calcium hypochlorite solution with a concentration of 10% for 25’. And 
this is because after inoculation the seeds sterilization of which was made with calcium 
hypochlorite lead to the appearance in the culture medium of some contaminants (fungi). 
These contaminants developed rapidly, leading systematically to the coverage of the vegetal 
biological material and to its necrosis and implicitly to the impossibility to establish some 
viable in vitro cultures. 
The Lycopersicon esculentum L. and the Solanum melongena L. plants obtained by in 
vitro germination and found in the stage with 2-3 real leaves were used as vegetal starting 
structures for the stage of inducing the contamination with pathogen microorganisms for 
testing the efficiency of the biopreparations produced by INCDCF - ICCF.   
The results obtained in the case of the treatments tested on plants of L.  esculentum L.  
The biopreparations tested on plants of Lycopersicon esculentum L. (Fig. 1) had a very 
good efficiency, respectively B4 93.7% and BSP+ BSV 92.3%, comparable to that registered 
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in the case of the experimental variant that used an antibiotic (E% = 96.8%), for the control of 
the pathogen bacteria of the Xanthomonas campestris pv. vesicatoria stem. 
The biological products tested provided a better protection to plants against the 
Xanthomonas campestris pv. vesicatoria pathogen bacteria, as their efficiency was superior to 
that of 76.7%. That was registered for the experimental variant with the purpose of control 
chemically treated with copper sulphate 1% (a treatment usually recommended by the 
agricultural practice in the vegetable growing). 
The use of the biopreparation B4 and BSP+ BSV generated a protection against the 
Pseudomonas syringae pv. tomato pathogen bacteria with an efficiency of 91.2% and 
respectively 90.6 %.  These results are close to the efficiency obtained in the case of the 
experimental variant that involved the use of an antibiotic.  
The experimental data registered indicate, though, that the efficiency also depends on 
the sensitivity of the phytopathogen agent. As the efficiency of the experimental variant with 
the purpose of control chemically treated with copper sulphate 1% was of 81.2% for the 
protection against Pseudomonas syringae pv. tomato, while the same type of experimental 
variant had an efficiency of 76.7% for the protection against Xanthomonas campestris pv. 
vesicatoria. 
The results obtained for the experimental variants that used the biopreparations B4 and 
BSP+ BSV showed the provision of a protection, against the pathogen bacteria belonging to 
the Erwinia carotovora stem, with an efficiency of 94.6% and respectively 89.9%. 
In the case of the experimental variant that involved the use of an antibiotic as an agent 
for the control of the phytopathogen bacteria of Erwinia carotovora the efficiency had a value 
(E%=98.1) superior to those registered by using the tested biopreparations. For the 
phytopathogen bacteria of the Erwinia carotovora stem, as well as for the pathogen bacteria 
belonging to the Xanthomonas campestris pv. vesicatoria and the Pseudomonas syringae pv. 
Tomato stems, the experimental variant that used the copper sulphate 1% chemical product 
had an efficiency value (E%=79.9) inferior to those registered for the experimental variants 
that benefited from the use of biopreparations. 
The results obtained in the case of the treatments tested on plants of Solanum melongena L.  
For the protection of the Solanum melongena L. plants (Fig. 2), against the pathogen 
bacteria of the Xanthomonas campestris pv. vesicatoria stem, the biopreparations B4 and 
BSP+ BSV had a very good efficiency of 88.2% and respectively 87,0%, comparable to the 
efficiency of the experimental variant that included an antibiotic (E% = 88.0%). Also, the 
experimental values registered for the two biopreparations were superior to the value of 
73.0% that was obtained for the efficiency of the treatment that used copper sulphate 1% (the 
treatment usually recommended by the agricultural practice in the vegetable growing). 
The two biopreparations tested provided, against the pathogen bacteria of the 
Pseudomonas syringae pv. tomato stem, the plants protection with an efficiency of 96.75% 
and respectively 97.7%. These values were superior to that registered in the case of the 
experimental variant that used an antibiotic (E%=87.7). The same as in the case of the 
experimental variants that had as a purpose the testing of the efficiency of the treatments 
applied for the protection against the pathogen bacteria of the Xanthomonas campestris pv. 
vesicatoria stem and in the case of those used for the protection against the pathogen bacteria 
of the Pseudomonas syringae pv. tomato stem there were obtained experimental results that 
showed the fact that the use of copper sulphate 1% leads to an efficiency value (77.00%) 
inferior to the values obtained for the treatments based on biopreparations 
The biopreparations tested provided a protection against the pathogen bacteria of the 
Erwinia carotovora stem with an efficiency of 98.5 and respectively 96.5 %. Similarly, with 
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the experimental variants that had as a purpose the testing of the efficiency of the treatments 
applied for the protection against the pathogen bacteria of the Xanthomonas campestris 
pv.vesicatoria stem and in the case of those used for the protection against the pathogen 
bacteria of the Erwinia  carotovora stem, these values were close to the value obtained by 
using an antibiotic (E%=98.1).  
The experimental variant that involved the use of the copper sulphate chemical product 
had an efficiency of 79.9% in the control of the phytopathogen bacteria of the Erwinia 
carotovora stem. 
The products consisting og the biopreparations tested also presented a biostimulating 
effect on the tomato plants (Lycopersicon esculentum L.) and on the eggplants (Solanum 
melongena L.) treated, by providing them a vigorous aspect and by stimulating the resistance 
effect against the phytopathogen bacteria. 
In the case of using the biopreparations obtained from stems of the Bacillus subtilis 
bacteria there was found (Fig. 1 and Fig. 2) that the precontamination with the experimental 
stems had induced protection at a satisfactory level and comparable to both that obtained by 
using the classical antibiotic and the one obtained by using the coppe sulphate. 
The protection phenomenon appeared in all the contamination moments after the 
application of the biological products tested. Consequently, based on the experimental data 
registered there can be noticed that the biopreparations obtained from various Bacillus subtilis 
stems induced the protection of the treated plants with a very good efficiency. 
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Fig. 1 The protection ability of the control agents (biopreparation, antibiotic or copper sulphate) from 
 the treatments used against the contamination with phytopathogen bacteria 
 on Lycopersicon  esculentum L. plants. 
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Fig. 2 The protection ability of the control agents (biopreparation, antibiotic or copper sulphate) from the 
treatments used against the contamination with phytopathogen bacteria on Solanum melongena L. plants. 
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CONCLUSIONS 
 
The preliminary investigations regarding the in vitro testing of the BSP+BSV and the 
B4 biopreparations performed for the biological control of the phytopathogen bacteria 
(Xanthomonas campestris pv. vesicatoria, Pseudomonas syringae pv. tomato and Erwinia 
carotovora) in the first vegetation stages for Lycopersicon esculentum L. and Solanum 
melongena L., lead to some experimental results that allow us to draw the following 
conclusions: 
- in the case of using, for the protection against the affection of plants, some 
biopreparations obtained from stems of the Bacillus subtilis bacteria, there was found that the 
precontamination with experimental stems induced the protection at a satisfactory level and 
with the level performed by applying a classical antibiotic; 
- the protection phenomenon appeared with a very good efficiency in all the 
contamination moments after the application of the biopreparations obtained form various 
Bacillus subtilis stems;  
- from the correlation of the experimental data registered, by investigating the 
possibilities to control the bacteria from Xanthomonas campestris pv. vesicatoria, 
Pseudomonas syringae pv. tomato and Erwinia carotovora stems, it results that there is a 
relation between the type of the element used (biopreparation, antibiotic or copper sulphate) 
as a control agent and the sensitivity of the phytopathogen bacteria to it’s action.  
The preliminary researches performed by us recommend the application of the 
treatments based on the two biopreparations obtained by INCDCF - ICCF for the biological 
control of the phytopathogen bacteria (Xanthomonas campestris pv. vesicatoria, 
Pseudomonas syringae pv. tomato and Erwinia carotovora), in the first vegetation stages for 
Lycopersicon esculentum L. and Solanum  melongena L.  
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